A dose-response experiment with chicken broilers was performed in order to examine the relative effectiveness of liquid methionine-hydroxy analog-free acid (MHA-FA) and DL-methionine (DL-Met). Chickens were fed graded levels of either DL-Met or liquid MHA-FA from 1 to 42 days of age. During the experiment body weight gain (BWG) and feed conversion ratio (FCR) were determined.
INTRODUCTION
The absorption, metabolism and effectiveness of different commercial methionine sources have been investigated by physiologists and nutritionists for years (Lewis and Baker, 1995; Jansman et al., 2003) . The relative effectiveness of liquid hydroxy-4-methylthiobutanoic acid (MHA-FA) compared with DL-methionine (DL-Met) is determined in a simultaneous dose-response assay in which graded levels of either source are fed to animals. Multi-linear or multi-exponential regression analysis of the trial data allows for an estimation of how much DL-Met is needed to replace liquid MHA-FA in a diet without affecting animal performance. Therefore, relative effectiveness is a relative value that compares the nutritional potential of a nutrient with a defined standard (in this case DL-Met) and thus such estimates can then be taken as a basis for an economical assessment of the products. In broilers, the most commonly used parameters are body weight gain (BWG) and feed conversion ratio (FCR) (Lemme at al., 2002) . The objective of the current experiment was to determine the relative effectiveness of liquid MHA-FA compared with DL-Met in order to strengthen the conclusions from the abovementioned literature surveys.
MATERIAL AND METHODS
In total, 550 male day-old broiler chickens (Cobb 550) were randomly allocated to 11 dietary treatments. Birds were housed in brooder cages with 10 broilers per cage. Treatments were replicated five times. Birds received starter diets from day 1 to 21 and grower diets from day 22 to 42. Mash feeds mainly based on maize, wheat, field beans and soyabean meal were given on an ad libitum basis. The digestible Met+Cys contents of the basal starter and grower diets were 0.54 and 0.53% and thus clearly deficient, which is a requirement for dose-response experiments. Methionine sources were supplemented on equimolar levels (0.03, 0.06, 0.10, 0.14, 0.20% of diet) assuming a content of active substance of 88 and 99% for liquid MHA-FA and DL-Met. With increasing inclusion levels, steps increased in order to well describe particularly the sensitive part of the response curves with a sufficient number of data points as suggested by Pack and Beste (1992) . Feed analyses for DL-Met and liquid MHA-FA confirmed successful feed production. Body weight and feed intakes were recorded on days 1 (only weight), 21 and 42 and subsequently BWG and FCR were calculated. FCR data were corrected for mortality. The results from the above dose-response experiment were analysed by multiple exponential regression as described by Lemme et al. (2002) .
RESULTS
In general, the broilers performed well with low mortality (4.2%). Compared with the basal diet, BWG and FCR was significantly improved, by 17 and 14%, at the highest supplementation levels. Multi-exponential regression analysis revealed a relative effectiveness of 64 (BWG) and 59% (FCR) for liquid MHA-FA compared with DL-Met on a product (as is, weight-to-weight) basis (Figure 1 ). 
DISCUSSION
The responses of male 1-42-day-old broilers indicated that the basal diet was clearly deficient in dietary methionine (and cysteine) as graded levels of both products resulted in substantial improvements in performance. Moreover, data points well described the sensitive part of the response curve for both products (Figure 1) . Thus, the requirements for a simultaneous regression analysis were met. Although supplemented on a molar basis, regression analysis was performed on a product basis to make the result directly applicable to practical feed formulation (on a molar basis, relative effectiveness was 72 and 66% for BWG and FCR). The determined relative efficacy figures of the current experiment are in good agreement with the outcome of the studies by Lewis and Baker (1995) and Jansman et al. (2003) .
